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AREAS INSPECTED: This inspection was of the inservice inspection {ISi) 
program implementation generally dealing with steam generator activities. 
Standards used for comparison consisted of technical specifications, final 
safety analysis report, the American Society of Mechanical Engineers {ASME) 
Code, the Code of Federal Regulations {CFR), and site procedures and 
qualification reports. Areas covered were: augmented inspections of reactor 
pressure vessel shell welds, eddy current examinations of steam generator 
tubes, mechanical plugging of steam generator tubes, operational experience 
review program, and management oversight and self-assessment of ISi 
activities. 

RESULTS: Overall, the portions of the ISi program implementation that were 
reviewed were good. It appeared that the augmented inspection requirements of 
the reactor pressure vessel shell welds would be met during the second 10-year 
interval. Eddy current {EC) examinations of steam generator tubing were being 
performed in accordance with technical specification requirements and industry 
guidelines. Analysis of EC examination data was reviewed by qualified 
analysts. Steam generator tube plugging was performed in accordance with 
procedures and applicable qualification parameters. The operational 
experience review program was adequately addressing issues associated with 
steam generator tube leaks and ruptures. Management oversight, quality 
assurance activities, and self-assessment activities in this area were good . 
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• DETAILS 

1.0 INTRODUCTION (IP 73753) 

This inspection covered the inservice inspection (ISI) program implementation 
generally dealing with steam generator activities .. Standards used for 
comparison consisted of technical specifications, final safety analysis 
report, the American Society of Mechanical Engineers (ASME) Code, the Code of 
Federal Regulations (CFR), site procedures and qualification reports. 

2.0 AUGMENTED INSPECTION QF REACTOR PRESSURE VESSEL (RPV) SHELL WELDS 

The 1993 CFR [10 CFR 50.55a(g)(6)(ii)(A)] revoked all previously-granted ASME 
Section XI reliefs for the volumetric examination of RPV shell welds specified 
in Table IWB-2500-1, Category B-A, Item Bl.IO. This includes both 
longitudinal and circumferential shell welds and only affects the inspection 
interval in which the augmented examination is performed. The CFR requires 
all licensees to augment their ISI plan by implementing the examination 
requirements for RPV shell welds as specified in ASME Section XI 1989 Edition, 
Table IWB-2500-1, Category B-A, Item Bl.IO. The requirements consist of 
volumetric examination of all Bl.IO shell welds during the ISI interval in 
effect on September 8, 1992. 

The inspector discussed the augmented inspection requirements with PSE&G and 
they indicated that Salem Units I and 2 were in their second IO-year interval 
on September 8, 1992, and, therefore, would perform the RPV inspections prior 
to the end of the second interval. Unit I was scheduled for refueling outage 
#13 (1996), and Unit 2 was scheduled for the third period of the second 10-
year interval. 

Automated ultrasonic testing (UT) will be performed from the inside diameter 
(ID) of the RPV, and PSE&G expected to obtain essentially 100% coverage of 
each weld. PSE&G had not documented the methodology that would be used to 
calculate the total percent coverage obtained for·each weld, but indicated 
that this would be done before the examinations were performed. PSE&G 
indicated that the percent coverage obtained in each scanning direction would 
be averaged to determine total weld coverage. 

Salem Unit 2 performed automated UT of all the Bl.IO welds at the end of the 
first 10-year interval. These examinations were required to comply with the 
1974 Edition of the ASME Section XI with addenda through summer 1975. This 
Edition and Addenda of the ASME Code required that the examination cover at 
least 10% of the length of each longitudinal weld, and 5% of the length of 
each circumferential weld. The inspector reviewed the limitations report that 
outlined the amount of coverage obtained with each transducer in each scanning 
direction, and the various limitations that reduced examination coverage. The 
inspector also reviewed data sheets for two of these welds to verify that the 
methodology used to calculate coverage was being applied consistently. The 
inspector determined that the examination met the requirements of the 1974 
Edition, Summer 1975 Addenda of the ASME Code. 

The examinations performed during the first interval exceeded the coverage 
requirements of the first interval, but did not in every case meet the 
coverage that would be required during the second IO-year interval. PSE&G 
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indicated that they expected to be able to obtain additional coverage during 
the upcoming examinations that would enable them to meet or exceed the 
augmented examination requirements. PSE&G stated that the UT technology had 
improved and the size of the transducer package had decreased, both of which 
were expected to increase total coverage. Salem Unit 1 RPV design is very 
similar to Unit 2; therefore, PSE&G expects to meet the required total 
coverage for Unit 1 also. 

3.0 STEAM GENERATORS 

Steam generator (SG) tubes are part of the reactor coolant pressure boundary, 
and therefore adequate structural and leakage integrity of SG tubing is a 
requirement of 10 CFR Part 50, Appendix A. Specific requirements governing 
the maintenance of SG tube integrity are contained in the plant technical 
specifications and Section XI of the ASME Code. These requirements include 
periodic inservice inspections of the tubing, plugging limits, and primary-to
secondary leakage limits. 

3.1 Eddy Current (EC) Exam;nat;ons 

The inspector reviewed the Unit 2 SG EC examination scope, EC analyst's 
training, and the EC analyst's guidelines. In addition, the inspector 
observed bobbin coil and rotating pancake coil (RPC) examinations. 

The original scope of examinations was 20% full length bobbin coil and 20% RPC 
in the top of hot leg tubesheet in SGs #22, #23, and #24. Steam Generator 
#2l's examination scope was 100% full length bobbin coil and 100% RPC in the 
top of hot leg tubesheet. The increased scope for SG #21 was planned because 
a small primary-to-secondary leak (approximately .066 gallons per day) had 
been detected in SG #21 during operations. In addition to the above mentioned 
examinations, RPC examinations of numerous dented support plate intersections 
were performed in each of the steam generators to detect the presence of any 
circumferential indications. 

During plant construction, Unit 2 top of tubesheet expansions were made using 
an explosive expansion process, and cracking has been seen in this expansion 
region throughout industry. Cracking has been axial, circumferential, and 
oblique in orientation; and, therefore, RPC was used because of its 
sensitivity to detect indications in all directions. The RPC examinations of 
dented support plate intersections were also performed in response to industry 
identified degradation. The inspector determined that this examination scope 
exceeded Technical Specification requirements and met industry recommended 
guidelines. 

Pluggable tubes were identified in SG #21, SG #23 and SG #24. The pluggable 
indications in SG #23 were found during the bobbin coil examination, which 
caused the scope of the bobbin coil examination in SG #23 to be expanded. The 
pluggable indications in SG #24, which were identified during RPC of the hot 
leg top of tubesheet also caused the RPC examination scope in SG #24 to be 
expanded. The pluggable indications in SG #21 were identified during RPC of 
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the hot leg top of tubesheet. One hundred percent inspection was already 
being performed on SG #21, hence it was not necessary to expand the scope for 
that SG. The inspector verified that the examination scopes were expanded in 
accordance with technical specification requirements. 

The inspector observed bobbin coil examinations and RPC examinations. Current 
procedures were available for reference by the technicians. Technicians and 
analysts were using a consistent process for identifying EC indication 
locations. Through observation of examinations and interviews with the EC 
technicians, the inspector determined that the technicians were knowledgeable, 
and examinations were being performed in accordance with the procedure. 

The EC examinations and analysis of the results were performed by contractors. 
The examinations were performed on-site, and the collected data was sent off
site to be analyzed by both a primary and secondary analyst. The results of 
the primary and secondary analyst were compared, and then reviewed and 
resolved by a resolution analyst, if necessary. The inspector verified that 
all analysts had been trained on typical degradation mechanisms seen at 
Salem 1 and 2, and on the site specific analysis guidelines. This training 
was developed and given by the contractor at the request of PSE&G. 

Two sets of data analysis guidelines exist for use by the analysts. One set 
was developed for PSE&G by an independent contractor, and the other set was 
developed by the EC contractor performing the examinations. The inspector 
reviewed both sets of guidelines and determined that they complemented one 
another and did not provide conflicting guidelines to the analyst. 

3.2 Steam Generator Tube Plugging 

At the completion of the EC examinations, PSE&G concluded that seven tubes 
should be mechanically plugged. The inspector reviewed the mechanical 
plugging qualification report, the contractor's site specific plugging 
procedure, and the degraded tubes structural adequacy determination. In 
addition, the inspector observed marking of pluggable tubes, and the 
mechanical plugging process of several hot leg tubes. 

Inside diameter initiated axial indications were identified by RPC on five 
tubes (three in SG #21 and two in SG #24). PSE&G evaluated the significance 
of the indications to determine structural adequacy of these tubes under the 
requirements of Regulatory Guide 1.121, "Bases for Plugging Degraded PWR Steam 
Generator Tubes." In addition, industry guidelines for inspection of the 
expansion transition regions required the RPC examination program to be 
expanded to 100% if an indication exceeding the structural limits was 
identified in the expansion region. PSE&G determined that although the 
indications exceeded the structural length limit for free-span indications, 
all the indications were located within the tubesheet below the expansion 
transition region, which was not regarded as the free-span area. Because the 
axial indications were below the expansion transition region, industry had 
shown that they would not be subject to a tube burst event; because, the 
tubesheet and the expansion transition region arrest crack growth prior to 
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extension into the free-span area. Expansion of the RPC examinations in 
accordance with industry guidelines was not required due to the location of 
the indications. The inspector reviewed the structural adequacy assessment, 
and determined that it was technically correct. 

The remaining two pluggable tubes were located in SG #23, and the indications 
had been identified by bobbin coil. One tube was a preventatively plugging 
because it was only 38% throughwall. The second tube contained a 41% 
throughwall indication and had been identified during the previous outage's EC 
examination (1991) as 34% throughwall. 

The inspector reviewed previous EC examination history data for all the newly
plugged tubes and did not identify any concerns with rapid crack propagation. 

The inspector reviewed the contractor's mechanical plugging qualification 
report and site specific plugging procedure. The qualification report 
delineated compatible plug and tube materials, plug dimensions for Salem's SG 
tube size, and critical parameters that would ensure adequate bonding between 
the plug and tube. These parameters were all controlled by the plugging 
procedure. 

In accordance with the plugging procedure, it was assumed that the surface 
condition of the tube was acceptable for mechanical plugging, and that 
cleaning and measurement were not necessary. PSE&G stated that there were 
several conditions that would have been seen if the tube was not acceptable 
for plugging. These were, the EC probe could not fit in the tube, the plug 
could not fit in the tube, or the critical parameters required for adequate 
plug installation would not be met. The inspector also noted that according 
to the qualification report the tube did not need to be cleaned prior to 
plugging. The inspector had no further questions. 

The inspector observed marking of the tubesheet for future plugging 
activities, and PSE&G QA oversight of the process. The inspector observed 
good control of the mechanical plugs that help to assure traceability by heat 
number. The inspector also witnessed the installation of several plugs on the 
hot leg side during which procedures were followed and critical parameters 
were controlled as required. 

4.0 OPERATIONAL EXPERIENCE REVIEW PROGRAM 

The NRC issues information notices (IN) to inform utilities of recent 
operational experiences to make them aware of problems that occur at other 
plants so that similar problems can be avoided. PSE&G's operations assessment 
group reviews INs when they are received by them to determine whether they are 
applicable to PSE&G plants. 

Information Notice 94-62, "Operational Experience on Steam Generator Tube 
Leaks and Tube Ruptures," was issued on August 30, 1994. Various events that 
involved SG tube leaks or ruptures and the actions taken in response to the 
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events were summarized in the IN. The IN also listed various other generic 
communications that had been issued by the NRC on related events. The 
inspector reviewed the actions taken by PSE&G in response to several of these 
communications. 

IN 94-62 was closed out against IN 94-43, "Determination of Primary-to
Secondary Steam Generator Leak Rate," because PSE&G determined that IN 94-43 
addressed the concerns raised by IN 94-62. PSE&G's review of IN 94-43 was 
limited to a review of the procedures used for calculation of primary-to
secondary leak rate. The inspector independently reviewed two of these 
procedures: SC.RP-TI.RM-0607(Q) Revision 2, "Primary-to-Secondary Leak Rate 
Calculation Based on R15 or R19 Data," dated 10/30/91, and SC.CH-AB.ZZ
llOl(Q), Revision 0, "Detection and Determination of Primary-to-Secondary 
Leakage," dated 6/26/92. -

IN 94-43 was dispositioned to the radiation protection/chemistry services 
group for review. This review was completed and a summary response and 
assessment was sent to the operations assessment group in late September 1994. 
The response concluded that the existing chemistry and radiation protection 
procedures adequately addressed the calculation of primary-to-secondary leak 
rate. But, the body of the response raised several issues that had not been 
resolved. The operations assessment group reviewed the response in its 
entirety and determined that the conclusion drawn by radiation 
protection/chemistry services could not be supported until the issues were 
resolved. The IN was redispositioned for resolution. 

IN 90-49, "Stress Corrosion Cracking in PWR Steam Generator Tubes," was 
applicable to both Salem units and the operations assessment group indicated 
that actions had been taken to address the concerns. The ISI group 
participated in the Westinghouse subcommittee that explored the issue of 
stress corrosion cracking (SCC) for all Westinghouse pressurized water 
reactors. All row #1 tubes were removed from use in all SGs. Both units were 
examined in the areas of concern using RPC probes that were sensitive to 
cracking in the circumferential direction. The inspector's review of this 
issue is discussed in more detail in Section 3.1 of this report. 

The inspector briefly reviewed the operations assessment's review of the other 
INs listed in IN 94-62 and determined that each had been reviewed and actions 
recommended, if appropriate. The inspector verified that several of the 
recommended actions had been implemented. 

5.0 MANAGEMENT OVERSIGHT AND SELF-ASSESSMENT OF ISI ACTIVITIES 

The inspector interviewed PSE&G employees to determine the level of management 
involvement in ISI activities, quality assurance practices, and self
assessment activities. 

Management oversight and feedback to employees was accomplished through field 
observations, review of work packages, and yearly appraisals. Throughout the 
outage, supervisors and managers relayed information of interest to employees 
in daily morning meetings . 
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Oversight of contractors was performed through various methods: daily 
meetings with contractors, frequent field oversight, quality assurance (QA) 
involvement and implementation of hold points for independent verification. 
The inspector reviewed multiple QA surveillances of various ISi activities 
such as SG tubesheet marking and SG tube plug installation. 

The QA department performed an audit of the ISi program and described the 
findings in a report, dated April 9, 1994. The majority of these findings 
were tracked by QA action request numbers. The inspector reviewed several of 
these findings and the ISi group's actions taken in response to the findings. 
The inspector determined that the audit was thorough, and the ISi group was 
taking active short-term and long-term actions to address the findings. 

The QA audit team determined that the ISi group had strengths in performing 
routine and reactive self-assessments, but was weak in periodic self
assessments. The inspector reviewed some of the routine self-assessments and 
the future plans for periodic self-assessments, and determined that the ISi 
group was taking an active approach to strengthening their self-assessment 
program. 

7.0 EXIT MEETING 

An exit meeting was held on November 18, 1994 with members of the licensee's 
staff noted in Attachment 1. The inspector discussed the scope and findings 
of the inspection. The licensee agreed with the findings. The inspector did 
not take any proprietary information off-site at the conclusion of the 
inspection. 

Attachments: Exit Meeting Attendees 
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ATTACHMENT 1 

EXIT MEETING ATTENDEES 

Licensee 

C. J. Conner, Senior ISI Supervisor 
L. Lake, ISI Engineer 
J. Nichols, Manager - Reliability and Assessment 
R. Ritzman, Lead Engineer - Licensing 

U. S. Nuclear Regulatory Commission 

T. Fish, Resident Inspector 


